HSF4 promotes G1/S arrest in human lens epithelial cells by stabilizing p53.
The differentiation from constantly dividing epithelial cells into secondary fiber cells is a key step during lens development. Failure in this process, which requires cell proliferation inhibition and cell cycle exit, causes cataract formation. HSF4 (Heat Shock Transcription Factor 4) gene mutations may lead to both congenital and senile cataract. However, how HSF4 mutations induce cataract formation remains obscure. In this study, we demonstrate that HSF4 can suppress the proliferation of human lens epithelial cells (HLECs) by promoting G1/S arrest in a p53-dependent manner. In contrast, HSF4 with cataract causative mutations fail to cause cell cycle arrest and have no obvious effect on cell proliferation. We further identify that HSF4 recruits p53 in the nucleus and promotes its transcriptional activity, leading to the expression of its target gene p21 in HLECs. HSF4, but not its cataract-causing mutants, stabilizes p53 protein and inhibits its ubiquitin degradation. Our data reveal that HSF4 may work as a switch between lens epithelial cell proliferation and secondary fiber cell differentiation, a process which mainly depends on p53. Through demonstration of this novel downstream pathway of HSF4, our results help uncover the pathogenic mechanisms caused by HSF4 mutations.